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(54) immzm ®&Mm.rmt&m 
(57) im>i 

im&m] mimi i tm2m i 2 tiwb& 
^Bai 1 7izm%mmzmMLxmimi 1 t^2SP 

5t^«gP1505fefflffil5 1tm2gl5 
«1 2*ffifcc0ftjg«9 OJgJjLhtCS{tT*)Si 



4*6117-^ 1 £4fc&L 



(2) ^^11-10486 5 

1 2 

mmwrnvmsi ±Mi&te£i>itm±±Mm2mi£±Mm i m*<?>m> 

imxm i ] mi m tm2mtt zmh£hit®& mzmx-th t&iz±m&2mm&w£±3iv ~m 

ixz&mmmiz&^x, mhiabitmzm&m izm^^ztizxmmLx^ztimtt^ 

tmLx±3emimtt&2mttzmmmzitx mm?} mimm2mt&mha!hm% 

^h^mm^m^Lxh*) , m&wmn i-zmtza^x, ±x?&imtt±mi2mttim 

xh&z t zimk~thw&ffiik. itmz&v&isim i ^co^^nrnmizmmm 

[a*«2i mxmiz&^z, ±mmi&mzte, &mML, ±3zmismt%2%ftt$:®mwffl2itx 
mh^h&mz&v&ijm 2mwti®mzmmit io %&%x®mg.zm&-t& z t zmtt^zmmim. 

ztz&nv7-i$£mxh6zt£iimti-m%ffi imzmsi rnmnzaux, inmimizte, 

i§. ±IEm2SPttc^tSgHta«S-t^Jt* > >(0y7 r 3B-&^» 

im$mi mmnxn2iz&^x, istmimt mix&z, mv?mz±mi2m£mz-&zvm 

a. MMXiza^x, c : o. 1 2%ar. s i : 3. vimmh&bit&ZBf&t&z bimLt-rmmir 

00%&T, Mn : 1. 25X&.T, P : 0. 04%& 

T. S : 0. 03%lilT. Cr : 20. 00%JJIT, A [ft£>B9 ] a*Ji7X«8(Cii^T. ±Se^lS« 

1 : 5. 0 0%irF£^frLT=3:&:7:t^ HXf> tLT<±rtfL^frrSfcft^rt?Lrt(cm2gmo5feSSg 

T, C : 1. 20%MT. Si : 1. 0 0%JSIT. M U ±E^2g?«fc LT*±iJB^lSStf^lLt 

n : 1 . 2 5%lilT, P : 0. 04XJEIT. S : 0. 0 20 EA^^h@^W^S^tt^3P(SL., HP 

3%WT. Cr: 18. 0 0%irF££?TtSv/PT;' 3S2^£JJPJ£lgR1*0rt?Lm~EA^& fc&fc-tJB 

1M h&Xr-yi-xMX ®mmlz&\l& S&2attt<D5fc3SaS2: UZVfmz^mit&Zklzl: 0 

^ 0 <ONfflI&tf Sg2g?ttS 0 (OffiM^^fiiAS -if t'-J* 5r{KJt LT JJ?J«§«gfl£»)£t£ £ t £ 

tfBtLT. #S^S£ <B/(A+B) ) XI 00 #Mfc-f 

(%) fcj: o^l^j^, #s&sii3 o%arx$>& immmmzmty] 

zt^mt-ttmmm. [ooon 

mim* } 1 x« 2 ttj^x , ms 1 m immi *%pm. mmsuzrni&mh&bim 

H, M&XlZtiUX, C : 0. 0 5%WF. Si : 0. «ffi^tW?§g3ri£fc»t.&„ 
3 0%OT, Mn:l. 25%V\T, P:0. 04%W 30 [0 002] 

t, s : o. 03%m, Ni : 40. 00-50. o i®mmi 2^<mn^wm&t LX\±, W£ X 0 

0%, USEFe <t OStSN i av&££BJ: o^rO, -3r. m«<rm$m&)h<r>&hh. *cr>%frTi>mi3iii?irt: 

±3&ti2mni. mmxizm^x. c : 1. 2o%jy. »#«i§BMftjs<±. &g^&2o<7>stf^i§$fiB& 

T, Si : 1. 0 0%fclT. Mn: 1. 2 5%filT. &tl t W%T$)&Zt%Efrt>&<fQ\'>t>ilX^&. 

P : 0. 04X&.T, S : 0. 03%WT. Cr : 1 OSfcll^«^£^S^18iSfc LXit, 09t 

s. oo%&LT$:iiftt&-?/\sfyiM v-^^yux *-?z~t<, mimti it^2gwi 2tzmh&fr 

Mio^o. mmizt3vm&&h-£mi%ft ftwessigsm l^sHa^^ss^aBj* 

t lt, ±s^i^mmm>mim^ r )ff)mwmv : m LTSg2S?m 2&TM%z>®mm?$9 1 sjaftUi 

2wgo^Bfiifws:mmAatXBtUT, iwa«i9*%^nTi^. ^fc. znm%<?>mmm 

Si& (B/(A+B) ) X100 (%) fciO^Lit^ 40 tLT*±. Wi.«l/-ift'-A, ^b'-A^'J,?,, 

^, #«?*S«4 5%OTT'fcl. l Ii:^!|tt5t-ra^« [0 00 3] 

[JB^LJ; 3 fc-r&gBJg] L*-t^*^, ±ia«»<?)^ 

[§8*^5] i»3c)si-4(7)v^-nu5^i^cfcv^T. mmmztiuxi*. dLv&mtfbk. w*>, jjesfc^- 

^■fiifrx-foh z t zimt-t&fflmm. mmm9 itmi. t&2<r>m 1 1.12 vmm 

±IBS 1 rtTL^-rSRMSWC*)* [0004] IMiOW *)XZ&9 9&?FfcfhW&liZ 

}Mmjftiz\m2mt<m^mz%m^httfr<?>>) m, %m\\, i2izm^<^mijmmLtzm^iz. * 

-/mzuLxti*), -u, tm2mm±mim miht,' i iMmx^9 9i l z%^h. zvx, *<?) 

com.lzlEK*imWt&Ztt&1lffiiT&'), ir^>, 50 mM'PtfimtKnX, m9lz*-fZ'tZ7yv7 9 



3 

[ooo5] ifc, eutf, @i ot^^-rt<. 
mm*mzmiixBi8.it:m%:<r)tm&m9 1 ^ 

Tt*fi£»ft^6:Jf2;#J>l» (HgHBa6 0-6 0 1 7 

[0006] z<7)i$&izi±, ±m-fm<r>mmz£-?x 

izmmm^th. zco&iz&^x, -t^mmm>^ 
[ooo7] imm±, frfrzmfmm&z^x* 

[0008] 

mtzmu&hm®Lx%&mmmzii^x, m 
hG£>vmzmz±s&&imt<wmmzii, mmi 
mcoftmizmmmmjti tximm i mtt m 2 
mtt zmmmm2itx%:h%M®i?i®sBf8.Lx$> 

[0009] *iiBBfctjv^Tfttaa-f<.#ittt. ± 

cymmmizmm2mt<mftmz®mm$:m 
[0010] *<ofc». ±mwmmm±, i-mmm 

co%Ht k m: *) . m 1 8tf 0&9$&>&*mc4>(t~C 

S„ 3W«ft^^ffiO±fe3g2^iSffifc3r 
■tftmi, 9 0&V±X'$,Z,. 9 0Jg*SIO^-t(±lE 

as. at. JtEJw^spji. ±iemigw&^2 

[0011] ±smimxw%2tmtLx 

<r>mt<m?>-&hitBmz tz>z\ti?x**h. 
[0012]^, xmmmz^zmm-z. *n 
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*%omimmzt5^xi±, ±Msmimmmnz±ii 
'mmm&zmiSi.Lxbh. %<?>tz#>, umtiShM 
mztmm 1 moytmizte , imm&wmtfit 

v±ofim&ft'>xm 2mt oar#->-o»* . 

[0013] -e<?)^», JJBitfflJS«a50*3BMKIi. 

[0014] ititf->x, tttmzxtuf , mtzSfrit 
[ 0 0 1 5 ] mz, mmi2<mtycr>iotz, jjam 

SOTWi. Sia^--b^tfc(t&±J2S2^«c05feSigH 
iz^mzithtitbcov 7&*miX$>hZktfft$ u 

20 v\ zeym-sicii, mimtkm2mtZKwzEMt 
mmtmLitzmsiz, ±mv7®coiF&iz£r>xm 

[0016] mim3<mtyot.otz, ±§ssni 

mUt, fi£%C£Wt. C : 0. 1 2%HT. S i : 
3. 0 0%OT. Mn : 1. 2 5%OT, P : 0. 0 4 
%J31T. S : 0. 03%lilT, Cr : 20. 00%&L 
T. A 1 : 5. 0 0%UlT^*LT^7x7^fh* 

30 tfc^T, C: 1. 2 0%OT, Si : 1. 0 0%JJl 
T, Mn : 1. 2 5%J31T, P : 0. 04X&.T, S : 
0. 0 3%WT, Cr : 18. 0 0%JjlT*^*f 

i^^D<oi8fjB«ay r ii2a5«so^Brffia*^'c' 

ilAaiXBtLT, ftf^SSr ( B/ (A+B) ) XI 
0 0 {%) fciO^LJt^. #S?$SJ±3 0%BITC 

[0017] z?>i§£iz&, ffi%mu<?>&i8.zmtuz 
40 <^ffl^^jn^^^t^'x'#, ®tmm2t>iz%.% 

m%<r)m^i>co<,zi-&zkffX'%Z>. ZZX. IMffil 
ffitkLx<r>73-?4 mxy-yvxm. RT/m2&tt 

k \,X<m)V=rV+TA h%A c ryi'XM<7>f&ttm8.?m 

mmt^xmrn^z. 

[0018] (mit$tt: y^yAYJh^yvxm) 
c : o. 1 2%m, ^\mm.mrmmht^ms\ 

i-^.-^j. o. i2%^St-S^Wilnixtt > ®M 

tmz&TZ-£&k\ l ^fimt> i t>z>. 

[ 0 0 1 9 ] S i : 3 . 0 0%WF, S i ttmtfm± 

50 izti^xmmmi:±if h$m i $>&fi:x>Mn'tz>. - 



(4 

5 

hb^&t^offm&hZ. Mn: 1. 2 5%OT. 
Mn»ii!£§!!^|>|£fc|jH§?7cSfc LTmiStZ. - 

li.mamn. 2 5%mi&i§£izimm>toJL& 

[0020] P: 0. 04%WT. P(i§«fUggtt£« 

o. 0 3%«t, sam^mm&ii&T^. %iti 
m%&zm#>z>7mTS>&ti#>, zcomammw*. io 

[0021]Cr:20. 0 0%WF, C 

mi-ztzMzmmh. -e^«*«2o. o 
o %zmt h^nz\iMmm i mt l zm< & omtain* 

<7)initt*HSTL. xxhTvTiz&ifttf&k 

^smmfihh. a i : 5. oo%ot, Aiiia^B 
I 8±\zmhimv& ±{f hmmhht&timrh . 

-f-tOjfiJna*t5. 0 0%2rj@i^^fc{±JnHt 
[00 22] (m28ffi:V)VT>*H \>%* : r>l'X 

m)c-.i. 2o%ot, aiwm&Rxmz&&m 

[00 23] Si : 1. 0 0%EIT. S i liRMBStf 

ftttjtmkLzmtoth. — -^j&snfitfi. oo 

s.Mmi. 2 5%ar, MrtiMtmm-&mzm 
mmkLxmto~t&. —n. tnmisffi. 25% 30 

[0024] P : 0. 04%MT. PJi£tfUg5Stt£.tb 
0. 0 3%WT, S{£§i^«cD^£{ST<<-fr, SUfi 

■s. . sttswo . 0 3%zmz. &%&iz\m&w$ 

[00 2 5] Cr : 18. 0 0%OT. C rfcSB&tt* 40 

jng*j 18.00 %mt&)w&izmfflm±M<%: 
hk^offimtbh. 

[oo26]<j:t, jj&i&Pffs. m% (B/(A+ 
b> ) xioo (%) moxaT-ebhzktimti 

\>\ 3 0X*jB£S*£fcli, jW*»Sa«Ift<*o"t 
[ 0 0 2 7 ] »3^4 i 3 fc, JtJESg 1 

mm, mmxiz&^x, c -.o. 0 5%ot, s i : 

0. 3 0%JiTF, Mn: 1. 2 5%WT, P:0- 04 50 
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%1TF. S : 0. 03%&.T. Ni : 40. 00-5 

0. 0 0%, ^FeiO^SNi^^SiO^O. 

±ia^2sm{± ( a*%fctjwc, c : 1. 20 

%m. Si : 1. 0 0%HT, Mn: 1. 2 5%W 
T, P : 0 . 04%JJIT, S : 0 . 0 3%JJIT, C r : 
1 8. 0 0%£[TS^rr*V7lor>'lM V&X'f>'U 

#t lx , ±sz%M!i®mm<7)m 1 asi^g *xvmmmv 
is 2 guws o emmm £ ztmtiAWB ktx, mi 

*S£ (B/ (A+B) ) XIOO (%) fciDflLfc 

mtms\i4 5%aTxhz>k^offimz-f&z\ 

[0028] z\n%£iz t> , 9&%imm&cmf8.zw}titz 
< v*mzimi-& z fc a*r* . JSJSfSjt* s & ta^ 

[0029] (IglSW: Ni^^M!) C : 0. 05 

-e^sns*^ . 0 5%^t&^-(c{ifiamw!» 

ttOfiTfco^SfcV^raai*»'&S. Si : 0. 3 0 

n, zommmh-o. 3o%zmz.&w&t l z\mfflm 

[00 30] Mn: 1. 2 5%WT, MnlimZWtf 

1. 2 5%£Mih^Mtm\wMim t mTt&k 
^d&mff*>&. p: o. 04%ot, p<ii"msstt 
^©«>&7cS-cj>s^, -ecoaanadifo. 04%£j@ 

[ 0 0 3 1 ] S : 0 . 0 3%OT. S«^M^»7)ftS 
3sM£g;WP;iS. m^MWO. 0 3%^i@t^ 
[ 0 0 3 2 ] N i : 4 0-5 0%, N i HH&tt&t/® 

^4 o%*fficr>®£xn5 o%z&izm&£.in*nL 
mm^ammmmr^ith k^d mm^h h . 

[00 33]^:, ;<7)^<7)±iB#S?*S^4 5%JJl 
m&;t*«LV\ 4 5%£Mt&i$r&lZ&, % 

ymmutfMK %~>xmim< k^ommm 

[0034] mz, memsrtfflnxjtz, mmt 

■c* & z k tftft uk ztuzx*), mmamcomna. 

mmmzm-ti z ktfx-z , is&mmnm, 

zmttzffdzktfx'zz. 

[0035] ttz, mx%(><mw<r)koi,z, ±te^i 
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&bitmz±Ms& 2mtz±Mim i mtomfo izba 
■th t mzism 2m<v!c&m}M y -xmz 
^hzt^m^.Lxhhmmbhzt^x^h. 
[0 0 3 6] zcom&iztt, ±M®&®mmzx&m 
m^mmrnzmtx, msx\,zxhm^^t, ±m 
y ymzx hf¥M$i)cmm>%mz> zttfx-z & . 

[00 37]^, mm7cr>mms*o\z, mimt 
bmimt&mtzshmmtzijmizti^x, m 
m i &tft±s?m 2mt t irm^^h^xm^hit^ 
zbj&i. &we, mih^iyitrnzmt^isimisi 
am^^mmizmmmm^mL, jhssiiatt 
tmmtk mmm2itx%&9c%m&?$mf&.-t 
&z\t£mik-tz>®&imm&. zcom&muz* 

[0038] &1Z, wm%8<rmi(r>£o{z, jJHSgi 

•mtnimms* , itu 7mz±Mm2mz m 

$ -ZtiimXlgMiziZtrtUtBtiLi- h Z t iffi* L 

w zixizx*), imcosmmMzm-mm&izm 

tvrzmmtm.t®%tzm z t & . 

[ o o 3 9 ] t *: , immmmtei--- rt*-A-cj> 

gSSlSWO5t3gM*^0. 3 5mm±0. 0 5mm« 
3eB&tf5fca8tB*^ 1 - Omm+0. Imm£0«fflc02 

[ 0 0 4 0 ] ED*> . _k£?f£ 1 <7)ls— f h*-A«BJtt£@# 
0. 3 5mm±0. 0 5mm?)«B£j@i.&%£fc»i, 

®mtz,ztimmx'$>&k^omm&b&. ttz, ± 
ie$ 2 <7)u-^\z-Amimmm^ o . s 5 + 

0 . 1 mmZmi &^lZl±9ffiZm&mtf2^cr>%iftlz 

[0041] ttz, mm9mm<r>x.oi,z, ±ssmi 
mtt Lxiim,$tt&t*izmmmz%2&tf<?i 

fiit, -r>, ±mm2mtt ixiuMmimmn 
tzj^qmwmzG-fzjimmmffiL. *we. ± 
sssn2mi±sm 1 {mcommzEKthtmzi. 
use 2 gw<?)5fe5S8H^±E y ymzmzith ZbizX 
oism^h^m^L, ijewc, .use 1 awe 

mtiw z<7)^ui, mmtAwmtvm 
mm^mh^Mmmzmfz^z^ztifiX'^ 



[0042] 

m&mmm 

^mmmmmizi^mmmmmmnmiz^ 
zmi-m5m^xwmt&. xmcnmasMm. 
hi. 02t*-rrfc<, nmnwmimti itim 
vt<7)m2&tti2t&mtei}hit®mLx%z>®im)k 
xhh. m^h^rn 1 0 izanm 1 asm 1 <wta® 
10 ffiza .mimii <m$m 1 1 7 (zftSflateigH' 

tT^iafWl 1 t^2S?ttl 2 fc«-sa*H5-$T3r 

gpi 5«n 5 1 t^2swi 2imt<mm±9 
omj±izmrci>&. 

[0043] ot, ziizpmtz. *mnmmti 

Hi, 02 (a) iz^-tZtK, rt?Ll 10£3TfSH 
MSlMrrftoT. Ni^^^J:0=S:So ^2^ 

«i2<i. @2 (b) ^-rrt<, nisuffi lcort 
20 hikxy-yvxmk^h. m.uz\mimii 

1 1(7), *2Wi^2Smi 2<r)tt&ffltimZ*:1X? 
tUplXhh. 
[0044] 

[«1] 
*1 



c 


Si 


Mn 


P 


S 


Ni 


Fe 


^0.05 


^0.30 


^1.25 


^0.04 


^0.03 


40.00— 
50.00 


Bal 



30 [0045] 
[#12] 



c 


SI 


Mn 


P 


S 


Cr 


^1.20 


^1.00 


^1^5 


^0.04 


^0.03 


^18.00 



[0046] mz, mimntm2mti2tz® 
m*&tz%ti~>x\±, H3t^rfc<, t^m2mt 

1 2SrmiSSttl l<0rt?Ll lOrt^EA-TS. 

40 ±9, ^-r^sfc£*>-fras 1 0 Kh . 

f, 04 fc < , fito£;btf & 1 0 (C*>tt.?>Sf§ 1 

attf 1 1 W5fcOS?>*m[fri 1 1 7 t^figgiigi: LT^U 
— lfb'-A8^B8W1-S. i<0td, ^lg|iWll<05t 
3»1 16t=UaSW— ft'-A8S:Bg|tL^V\ ^fc 
*W«01/—fb'-A8ktT{i:. YAGV— f^fflv^ 

[ 0 0 4 7 ] ^ fc , l"— f t*-A,TOfiBti , 04 iZTfi 
tZ*t<. flMl 103fc3«l 16*>/5>L1 (0. 
35mm) «SElli;L2 (0. 85mm) <7)SRS^fc,r 
50 -?>(02ejmTj)5. 4fc, l^-ifh'-A8cr)BB|J{i ( ± 
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[0048] i«05fe«^«!g|515<i, *?tffcfflffil50 
fc?fS2aftf 1 2^HfcW|g(7)AJg«* I 9 Offlih^ 

1 sowi*, mmicomh£h&{$m%wi o 5t«j: 

A. ®2gmi2£9<9at#<Oirra>£BfcLT, 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the superposition welded construction which is 

excellent in fatigue strength, and its welding process. 

[0002] 

[Description of the Prior Art] As a welded construction of two members, there is a thing of various joint 
configurations from before. The welded construction of a superposition joint is widely used also in it 
from welding positioning of two members which should be welded being easy etc. As a welded 
construction which has the conventional superposition splice, as shown in drawing 9 , the welded 
construction 9 in which superposition and the melting coagulation section 91 which subsequently 
irradiates the source 8 of the welding heat from the outside surface of the part I material 1 1, and stands 
in a row to the part II material 12 were formed is known in the part I material 1 1 and the part H material 
12. In addition, as a source of the welding heat in this case, there are a laser beam, an electron beam, 
etc., for example. 
[0003] 

[Problem(s) to be Solved] However, there is the following problem in the above-mentioned 
conventional welded construction. That is, in the welded construction of the above-mentioned 
superposition joint, as shown in drawing 9 , two so-called places of the notching section 99 are formed 
in the interface of the melting coagulation section 91 and the 1st and 2nd member 1 1 and 12. 
[0004] When the above-mentioned notching section 99 exists and various stress acts on members 1 1 and 
12, the stress concentrates on the above-mentioned notching section 99. And the stress concentration 
becomes a cause, whenever it is shown in drawing 9 , it comes, and it is easy to produce the fault that 
crack 98 grade occurs. 

[0005] Moreover, for example, as shown in drawing 10 , there is the approach of irradiating the source 8 
of the welding heat other than the usual melting coagulation section 91 which irradiated the source of 
the welding heat and formed it from the sheet metal-like material [ part I ] 1 1 side in the superposition 
welded construction of the sheet metal -like part I material 1 1 and the part II material 12 of the letter of a 
block at the end face of the part II material 12 of the opposite side, and forming a fillet (JP,60-60175,U). 

[0006] In this case, a welded construction is strengthened by formation of the above-mentioned fillet. 
However, the two notching sections 99 in the melting coagulation section 91 exist, and generating of 
stress concentration here is not still avoided. Moreover, in welding, such as martensitic stainless steel 
which is the high ingredient of crack sensitivity, when the dilution ratio of a fusion zone is unsuitable, a 
crack occurs in a joint. In this point, in the case of a fillet weld, since control of a dilution ratio is 
difficult, crack prevention is difficult. 

[0007] This invention was made in view of this conventional trouble, can ease stress concentration, and 
tends to offer the welded construction which has the superposition joint excellent in fatigue strength, and 
its welding process. 
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[0008] 

[Means for Solving the Problem] Invention of claim 1 the part I material and the part II material to the 
point of the above-mentioned part I material in the superposition section in the welded construction 
which comes to carry out superposition welding It is in the welded construction characterized by 
irradiating the source of the welding heat, and having formed in the outside surface of this part I material 
the tip weld zone which comes to carry out melting coagulation of the above-mentioned part I material 
and the part II material, and having prepared the include angle of the apical surface of this tip weld zone, 
and the above-mentioned part II material front face in 90 degrees or more. 

[0009] What should be most observed in this invention is having prepared the above-mentioned tip weld 
zone in the point of the above-mentioned part I material. This tip weld zone irradiates the source of the 
welding heat, and is formed in the outside surface of the part I material. It sets at this point and differs 
from the fillet weld which irradiates the source of the welding heat at the boundary section with the part 
II material by the side of the apical surface of the part I material. 

[0010] Therefore, unlike the case of a fillet weld, it applies to an outside surface from the apical surface 
of the part I material, on the whole, melting coagulation is carried out, and the above-mentioned tip weld 
zone serves as smooth R configuration. Moreover, the above-mentioned part II material front face of the 
apical surface of a tip weld zone and the include angle to make are 90 degrees or more. In the case of 
less than 90 degrees, there is a problem that stress concentration is fully nonavoidable. Moreover, the 
above-mentioned tip weld zone carries out melting coagulation of the above-mentioned part I material 
and the part II material, is formed, and is not a thing using the so-called electrode etc. 
[001 1] Moreover, as the above-mentioned part I material and part II material, the combination gestalt of 
the member of various configurations, such as combination of the cylinder member and round bar 
member which are mentioned later, for example, or combination of a plate and a plate, can be taken. 
[0012] Next, it explains per operation of this invention. The above-mentioned tip weld zone is formed in 
the point of the above-mentioned part I material in the welded construction of this invention. Therefore, 
an unmelting part does not remain in the point of the part I material in the above-mentioned 
superposition section, but the above-mentioned tip weld zone by which melting coagulation was carried 
out shows in it, and it exists in it in the condition. Moreover, the above-mentioned tip weld zone was 
formed in R configuration smooth like the above, and the apical surface is connected with the part II 
material with the include angle of 90 degrees or more. 

[0013] Therefore, the notching section like before is not formed in the tip side of the above-mentioned 
tip weld zone. So, in the welded construction of this invention, the stress concentration by the side of the 
apical surface of the above-mentioned part I material in the above-mentioned superposition section is 
avoidable. 

[0014] Therefore, according to this invention, the stress concentration in the welded construction which 
has a superposition joint can be eased, and the welded construction excellent in fatigue strength can be 
obtained. 

[0015] Next, it is desirable to have prepared the rib section for making the apical surface of the above- 
mentioned part II material in the superposition section contact in the above-mentioned part I material 
like invention of claim 2. In this case, when the stress which compresses the part I material and the part 
II material mutually occurs, the stress load to a weld can be mitigated by existence of the above- 
mentioned rib section. So, the fatigue strength of a welded construction can be raised further. 
[0016] Like invention of claim 3, moreover, the above-mentioned part I material In weight %, less than 
[ Cr:20.00% ] and less than [ aluminum: 5. 00% ] are contained C: 0.1 2% or less less than [ Si:3.00% ], 
less than [ Mn: 1 .25% ], P:0.04% or less, and S:0.03% or less. It consists of becoming ferritic stainless 
steel. On the other hand, the above-mentioned part II material In weight %, less than [ Si: 1 .00% ], less 
than [ Mn: 1 .25% ], P:0.04% or less, and S:0.03% or less, consist of martensitic stainless steel containing 
less than [ Cr: 18.00% ], and the superposition side before welding C: 1.20% or less When a dilution ratio 
x(B/(A+B)) 100 (%) expresses S as a boundary, having used the cross section of the part I material 
approach of the above-mentioned tip weld zone, and the cross section of the part II material approach as 
A and B, respectively, as for a dilution ratio S, it is desirable that it is 30% or less. 
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[0017] In this case, the presentation of a tip weld zone can be maintained to the presentation which 
cannot break easily, and a welded construction can be made into what has still higher fatigue strength. 
Here, the reason for limitation of a component presentation of the ferritic stainless steel as the above- 
mentioned part I material and the martensitic stainless steel as part II material etc. is explained. 
[0018] (Part I material: Ferritic stainless steel) C:0. 12% or less, C is added in order to secure material 
strength. On the other hand, in exceeding 0.12%, there is a problem of reducing workability and 
magnetic properties. 

[0019] Si: Since it is effective in gathering permeability on magnetic properties, add less than [ 3.00% ] 
and Si. On the other hand, when an addition exceeds 3.00%, there is a problem of becoming weak on a 
material property. Mn: In case less than [ 1.25% ] and Mn manufacture steel, add them as a deoxidation 
element. On the other hand, when an addition exceeds 1.25%, there is a problem that the workability of 
an ingredient falls. 

[0020] P:0.04% or less, since P is an element which raises crack sensitivity, when the addition exceeds 
0.04%, it has the problem of reducing weldability. S:0.03% or less, S reduces the viscosity of molten 
metal, and since it is an element which raises crack sensitivity, it stops the addition as much as possible. 
When especially an addition exceeds 0.03%, there is a problem of reducing weldability etc. 
[0021] Cr: Add less than [ 20.00% ] and Cr in order to give corrosion resistance. On the other hand, 
when the addition exceeds 20.00%, it becomes weak in material property, and the workability at the 
time of cold working falls, and there is a problem of leading also to a cost rise, aluminum: Since there is 
work which raises the specific resistance on magnetic properties, add less than [ 5.00% ] and aluminum. 
On the other hand, when the addition exceeds 5.00%, there is a problem of reducing workability. 
[0022] (Part II material: Martensitic stainless steel) C: 1 .20% or less, since C serves as main elements in 
the case of needing material strength and hardness, it is added. On the other hand, when the addition 
exceeds 1.20%, there is a problem of becoming harmful to the weldability and corrosion resistance. 
[0023] Si: Add less than [ 1.00% ] and Si as a deoxidizer and a strengthening element. On the other 
hand, when the addition exceeds 1.00%o, there is a problem of making a material property weak. Mn: In 
case less than [ 1.25% ] and Mn manufacture steel, add them as a deoxidation element. On the other 
hand, when the addition exceeds 1.25%, there is a problem of reducing the workability of an ingredient. 
[0024] P:0.04% or less, since P is an element which raises crack sensitivity, when the addition exceeds 
0.04%, it has the problem of reducing weldability. S:0.03% or less, S reduces the viscosity of molten 
metal, and since it is an element which raises crack sensitivity, it stops the addition as much as possible. 
When especially an addition exceeds 0.03%, there is a problem of reducing weldability etc. 
[0025] Cr: Since less than [ 18.00%) ] and Cr(s) are main elements which give corrosion resistance, add 
them. On the other hand, when the addition exceeds 18.00%, there is a problem of becoming weak on a 
material property. 

[0026] Next, as for the above-mentioned dilution ratio S, i.e., (B/(A+B)), x!00(%), it is desirable that it 
is 30% or less. In exceeding 30%, there is a problem of a tip weld zone becoming weak and becoming 
easy to be divided. 

[0027] To invention of claim 4, like next, the above-mentioned part I material In weight % C: 0.05%) or 
less, Si: 0.30% or less, less than [ Mn: 1.25% ], P:0.04% or less, S:0.03% or less, and nickel:40.00- 
50.00%, consist of nickel system alloy steel which consists of the remainder Fe, and, on the other hand, 
the above-mentioned part II material is set to weight %. C: 1 .20% or less, less than [ Si: 1 .00% ], less than 
[ Mn:1.25% ], P:0.04% or less, and S:0.03% or less, consist of martensitic stainless steel containing less 
than [ Cr: 18.00%o ], and the superposition side before welding When a dilution ratio x(B/(A+B)) 100 (%) 
expresses S as a boundary, having used the cross section of the part I material approach of the above- 
mentioned tip weld zone, and the cross section of the part II material approach as A and B, respectively, 
a dilution ratio S can also be made the configuration that it is 45% or less. 

[0028] Also in this case, the presentation of a tip weld zone can be maintained to the presentation which 
cannot break easily, and a welded construction can be made into what has still higher fatigue strength. 
Here, the reason for limitation of a component presentation of nickel system alloy steel as the above- 
mentioned part I material etc. is explained. In addition, the reason for limitation of the component 
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presentation in the martensitic stainless steel as part II material is the same as that of the above. 
[0029] (Part I material: nickel system alloy steel) C:0.05% or less, C is added in order to secure an 
ingredient degree of hardness. On the other hand, when the addition exceeds 0.05%, there is a problem 
of leading to the fall of a magnetic property. Si: Add less than [ 0.30% ] and Si as a deoxidizer and a 
strengthening element. On the other hand, when the addition exceeds 0.30%, there is a problem that a 
material property becomes weak. 

[0030] Mn: In case less than [ 1.25% ] and Mn manufacture steel, add them as a deoxidation element. 
On the other hand, when the addition exceeds 1 .25%, there is a problem that the workability of an 
ingredient falls. P:0.04% or less, since P is an element which raises crack sensitivity, when the addition 
exceeds 0.04%, it has the problem of reducing weldability. 

[003 1] S:0.03% or less, S reduces the viscosity of molten metal, and since it is an element which raises 
crack sensitivity, it stops the addition as much as possible. When especially an addition exceeds 0.03%, 
there is a problem of reducing weldability etc. 

[0032] nickel: Add nickel as a main element on corrosion resistance and magnetic properties 40-50%. 
On the other hand, when the addition is less than 40%, or in exceeding 50%, there is a problem of all 
reducing corrosion resistance or magnetic properties. 

[0033] Next, as for the above-mentioned dilution ratio S in this case, it is desirable that it is 45% or less. 
In exceeding 45%, there is a problem of a tip weld zone becoming weak and becoming easy to be 
divided. Therefore, it is more preferably [ 40% or less of] good. 

[0034] Next, as for the above-mentioned source of the welding heat, it is desirable like invention of 
claim 5 that they are a laser beam, an electron beam, or an arc. Thereby, the exposure location of the 
source of the welding heat can be controlled easily, and the above-mentioned tip weld zone can be 
formed easily. 

[0035] Like invention of claim 6, moreover, the above-mentioned part I material An inner hole While 
being the cylinder member which it has, it has the rib section for making the apical surface of the part II 
material contact in the above-mentioned inner hole, and, on the other hand, the above-mentioned part II 
material is round bar material which has the outer diameter which can be pressed fit in the inner hole of 
the above-mentioned part I material. The above-mentioned superposition section the above-mentioned 
part II material While pressing fit in the inner hole of the above-mentioned part I material, the structure 
currently formed by making the apical surface of the above-mentioned part II material contact the 
above-mentioned rib section can be taken. 

[0036] In this case, in addition to the stress concentration relaxation effect by the above-mentioned tip 
weld zone, the mitigation effectiveness of the junction force by the above-mentioned press fit and the 
compressive stress by the above-mentioned rib section can be acquired. So, the welded construction of 
tubed part material and a round bar member can be made into firm and the thing excellent in fatigue 
strength. 

[0037] Like invention of claim 7, in the approach of carrying out superposition welding of the part I 
material and the part II material, the above-mentioned part I material and the above-mentioned part II 
material are piled up, and the superposition section is formed. Next, subsequently The source of the 
welding heat is irradiated at the outside surface of the point of the above-mentioned part I material in 
this superposition section, and there is a welding process characterized by forming the tip weld zone 
which comes to carry out melting coagulation of the above-mentioned part I material and the part II 
material. According to this welding process, the welded construction which was excellent in the above 
can be obtained. 

[0038] Moreover, the rib section for making the apical surface of the above-mentioned part II material 
contact is beforehand prepared in the above-mentioned part I material like invention of claim 8, and it is 
desirable to form the above-mentioned superposition section in the condition of having made the above- 
mentioned part II material contacting this rib section. Thereby, the welded construction excellent in the 
fatigue strength to the above-mentioned compressive stress can be obtained easily. 
[0039] Moreover, the above-mentioned source of the welding heat is a laser beam, and, as for the laser 
beam exposure location to the above-mentioned part I material, it is desirable from the apical surface of 
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this part I material that they are two places, the range of 0.35mm**0.05mm and the range of an apical 
surface to 1.0mm**0.1mm. Thereby, the tip weld zone of a moderate configuration can be formed. 
[0040] that is, when the laser beam exposure location of the above 1st exceeds the range which is 
0.35mm**0.05mm, there is a problem that it is difficult for each to look like [ a smooth configuration ] 
the apical surface of the part I material, and to carry out melting coagulation. Moreover, when the laser 
beam exposure location of the above 2nd exceeds 0.85+0. 1mm from a tip, there is a problem that a tip 
weld zone is divided by two parts. 

[0041] Moreover, like invention of claim 9, while having an inner hole as the above-mentioned part I 
material The cylinder member which has the rib section for making the apical surface of the part II 
material contact in this inner hole is prepared, and the round bar material which, on the other hand, has 
the outer diameter which can be pressed fit in the inner hole of the above-mentioned part I material as 
the above-mentioned part II material is prepared. Subsequently While pressing the above-mentioned part 
II material fit in the inner hole of the above-mentioned part I material, it is desirable by making the 
apical surface of the above-mentioned part II material contact the above-mentioned rib section to form 
the above-mentioned superposition section, to irradiate a laser beam and to, form the above-mentioned 
tip weld zone subsequently to the above-mentioned part I material. In this case, the welded construction 
of a cylinder member and a round bar member can be made into firm and the thing excellent in fatigue 
strength. 
[0042] 

[Embodiment of the Invention] 

It explains using drawing 1 - drawing 5 per the welded construction concerning the example of an 
operation gestalt of example of operation gestalt 1 this invention, and welding process. The welded 
construction 1 of this example is a welded construction which carries out superposition welding of the 
cylinder-like part I material 1 1 and the round bar-like part II material 12, and becomes, as shown in 
drawing 1 and drawing 2 . The source of the welding heat is irradiated at the outside surface 1 17 of the 
part I material 1 1, and the tip weld zone 15 which comes to carry out melting coagulation of the part I 
material 1 1 and the part II material 12 is formed in the point of the part I material 1 1 in the superposition 
section 10. Moreover, the include angle of the apical surface 151 of this tip weld zone 15 and part II 
material 12 front faces is prepared in 90 degrees or more. 

[0043] Hereafter, this is explained in full detail. As shown in drawing 2 (a), the part I material 1 1 of this 
example is a cylinder member which has an inner hole 1 10, and consists of nickel system alloy steel. 
Moreover, as shown in drawing 2 (b), the part II material 12 is solid round bar material which has the 
outer diameter which can be pressed fit in the inner hole of the part I material 1 1, and consists of 
martensitic stainless steel. The chemical entity range of the part II material 12 is shown in Table 2 of the 
part I material 1 1 in Table 1, respectively. 



[0044] 
[Table 1] 




c 


Si 


Mn 


P 


S 


Ni 


Fe 




£0.30 


£1.25 


£0.04 


£0.03 


40.00— 
50.00 


B«l 


[0045] 
[Table 21 








c 


SI 


Mn 


P 


S 


Cr 




£ 1 .20 


£1.00 


^1.25 


^0.04 


£0.03 


£ 18,00 





[0046] Next, in welding the part I material 1 1 and the part II material 12, as shown in drawing 3 , the 
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part II material 12 is first pressed fit in the inner hole 1 10 of the part I material 1 1 . Thereby, the 
superposition section 10 which should be welded is formed. Subsequently, as shown in drawin g 4 , the 
laser beam 8 as a source of the welding heat is irradiated at the peripheral face 1 17 of the point of the 
part I material 1 1 in the superposition section 10. At this time, the direct laser beam 8 is not irradiated at 
the apical surface 116 of the part I material 11. Moreover, the YAG laser was used as a laser beam 8 of 
this example. 

[0047] Moreover, a laser beam exposure location is two places of the place of the distance of LI 
(0.35mm), and the distance of L2 (0.85mm) from the apical surface 1 16 of the part I material 1 1, as 
shown in drawing 4 . Moreover, the exposure of a laser beam 8 was performed to the perimeter of the 
part I material 1 1 in pulse, maintaining the above-mentioned exposure location. Consequently, as shown 
in drawing 1 , the tip weld zone 15 was formed in the point of the part I material 11, and the so-called 
spot welding was made. In addition, a laser beam can be irradiated continuously and the so-called seam 
welding can also be performed. 

[0048] This tip weld zone 15 was formed so that the include angle alpha between that apical surface 150 
and part II material 12 front faces might turn into 90 degrees or more. Moreover, the dilution ratio S of 
the tip weld zone 15 became 35%. That is, about the cross section of the part of the part I material 1 1 
approach at the time of classifying the cross section of the tip weld zone 15 by the superposition section 
interface 105 before welding, as shown in drawing 5 , when it was referred to as B and a dilution ratio x 
(B/(A+B)) 100 (%) expressed S, the dilution ratio S became 35% in the cross section of the parts of A 
and part II material 12 approach. 

[0049] Next, it explains per operation of this example. The tip weld zone 15 is formed in the point of the 
part I material 1 1 in the welded construction obtained by this example. Moreover, as the tip weld zone 
15 is shown in drawin g 1 , it was formed in smooth R configuration, and the apical surface 151 is 
connected with the part II material 12 with the include angle of 90 degrees or more. 
[0050] Therefore, the notching section like before is not formed in the tip side of the tip weld zone 15. 
So, the stress concentration by the side of the apical surface of the part I material 1 1 in the superposition 
section 10 is certainly avoidable. Moreover, the dilution ratio S of the tip weld zone 15 is 35%. 
Therefore, the tip weld zone 15 can secure comparatively high toughness, and can avoid the trouble by 
the crack of a weld zone. Furthermore in this example, the part I material 1 1 and the part II material 12 
are pressed fit. 

[0051] Therefore, according to this example, the stress concentration in the welded construction which 
has a superposition joint can be eased, and the welded construction excellent in fatigue strength can be 
obtained. 

[0052] The example of two examples of an operation gestalt is an example which carries out 
superposition welding of the part I material 21 and the part II material 22 of a different configuration in 
the example 1 of an operation gestalt, as shown in drawing 6 - drawing 8 . The part I material 21 has the 
inner hole 210 penetrated to shaft orientations while having a major diameter 211 and a narrow diameter 
portion 212, as shown in drawing 6 (a). Moreover, in the inner hole 210, the rib section 214 of the shape 
of a ring projected to the inner direction is formed. 

[0053] The part II material 22 has the major-diameter solid section 221 and the minor diameter solid 
section 222, as shown in drawing 6 (b). Moreover, the outer diameter of the minor diameter solid section 
222 is prepared in the magnitude which can be pressed fit in the inner hole 210 of the above-mentioned 
part I material 21 . And in welding, as shown in drawin g 7 , while pressing the minor diameter solid 
section 222 of the part II material 22 fit in the inner hole 210 of the part I material 21, the superposition 
section 10 was formed in the condition of having made the apical surface 223 of the part II material 22 
contacting the rib section 214. 

[0054] And as shown in drawing 8 , the laser beam 8 was irradiated like the example 1 of an operation 
gestalt at the outside surface 217 of the part I material 21, and the tip weld zone 15 was formed. Others 
presupposed that it is the same as that of the example 1 of an operation gestalt. In this case, the stress at 
the time of the stress of the compression direction acting on the part I material 21 and the part II material 
can be eased by contact of the part II material 22 to the above-mentioned rib section 14. So, a welded 
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construction still firmer than the case of the example 1 of an operation gestalt can be obtained. The 

effectiveness as the example 1 of an operation gestalt that others are the same is acquired. 

[0055] In addition, in the above-mentioned examples 1 and 2 of an operation gestalt, although nickel 

system alloy steel of a publication was used for Table 1 as the above-mentioned part I material 1 1 and 

21, even if it uses the ferritic stainless steel which replaces with this and is shown in Table 3, the same 

effectiveness is acquired. However, it is desirable to make the above-mentioned dilution ratio S into 

30% or less in this case. 

[0056] 

[Table 31 



G 


SI 


Mn 


P 


S 


Cr 


Al 


:_0.12 


_3.0() 


_-1.25 


£0.04 


_0,03 


_ 20.00 


^5.00 



[Translation done.] 
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